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Influence of different laser processing conditions and atmospheres in the roughness, wettability, 


























10.64 µm 1064 nm
848 nm
The type of laser must be selected 





Produce textures to 
improve the properties 




Produce textures to 
improve the properties 
of the final component
TRIBOLOGICAL PROPERTIES
 Reduce wear (reservoir for the lubricant)
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2 Surface texturing of the 316L stainless steel samples
EQUIPMENT and DESIGN












Pulse width: ~35 ns
Spot: 3 µm (diameter)
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✓ Machining strategy: 
inside (center) to the 
outside (periphery)
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Power (6 and 3 W)
Scan speed (256 mm/s)
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2. Materials and methods
2 Surface texturing of the 316L stainless steel samples
2.2
STUDIES
Influence of the size factor and how the laser parameters affect the 
width, depth and surface finish of the dimples
Power (6, 3, 1.5 and 0.75 W)
Scan speed (256 and 128 mm/s)
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3. Results and discussion
Influence of processing parameters on the dimensions of the cavityFirst study
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Influence of processing parameters on the dimensions of the cavityFirst study
Power: 6 W
Scan speed: 256 mm/s
1 pass 2 passes 4 passes 8 passes 16 passes
Power: 3 W
Scan speed: 256 mm/s
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3. Results and discussion
Influence of processing parameters on the dimensions of the cavityFirst study
Number of passes
✓ No influence on the width
✓ Depth linearly increases as the number of 
passes increases (R2 = 0.9445)
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3. Results and discussion
Influence of processing parameters on the dimensions of the cavityFirst study
Power
✓ The width is not qualitatively altered
✓ Depth increases sharply with increasing 
power (from 57.80 to 75.67 µm)
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Influence of the size factor and how the laser parameters affect the width, depth and surface 
finish of the dimples
Second study
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3. Results and discussion
Influence of the size factor and how the laser parameters affect the width, depth and surface 
finish of the dimples
Second study
Size factor → Great influence on the surface finish
 size of draw  surface finish
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Influence of the size factor and how the laser parameters affect the width, depth and surface 
finish of the dimples
Second study
Size factor → Great influence on the surface finish
 size of draw  surface finish
Surface finish not influenced by…
wobble
The combination of the laser processing parameters 
reveals substantial changes
Lower power
Higher number of passes
Higher surface quality**
**  But with the same energy
P6 SS256 N16 P0.75 SS256 N128
36 of 49
3. Results and discussion
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Second study
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✓ Increase the width 
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3. Results and discussion
Influence of the size factor and how the laser parameters affect the width, depth and surface 
finish of the dimples
Second study
Wobble
✓ Increase the width 
of the cavity 
Scan speed
✓ Do not strongly influence the cavity width 
Note: the influence of the power and number of passes could not be studied
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Second study
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Influence of the size factor and how the laser parameters affect the width, depth and surface 





✓ Depth decrease with the increase of 
scan speed
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number of pulses 





Decrease of the depth of the cavity 
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Influence of the size factor and how the laser parameters affect the width, depth and surface 







between the laser 
beam and the 
irradiated surface
Increase of the 
laser energy
Increase of the depth of the cavity 
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4. Conclusions
✓ The laser parameters have a great influence on the geometrical definition and depth of 
the dimples
✓ The wobble have a more pronounced effect on the width of dimples as compared to 
scan speed
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